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HOACHUTEJIBHAS 3AIIMCKA

VYueOHblil Kypc «Anredpa W Hauajla MaTEeMaTUYECKOTO aHallu3ay» SBISICTCS
OJIHUM M3 HauboJjiee 3HAYMMBIX B MPOTrpamMMe CpeIHero oOliero oOpa3oBaHUS,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuYMBAET MHCTPYMEHTAIbHYIO 0azy i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYrol CTOpOHBI, POopMHUpPYET
JIOTUYECKOEe M a0CTPAaKTHOE MBIIUICHHE 00Yy4YalolUXCsl Ha YPOBHE, HEOOXOAUMOM
JUIS OCBOCHUST MH(OpMATHKHU, 00IIECTBO3HAHUS, UICTOPUU, CIOBECHOCTU U JAPYTUX
auciuIuiMH. B paMkax naHHOro y4eOHOro Kypca oOydaromivecsi OBIIAJI€BAIOT
YHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHOW HayKd, KOTopas (OpMyIHpyeT CBOU
JOCTH)KEHUSI B MAaTEMaTUUECKOU (opme.

VY4eOHbIll Kypc anreOpbl M Hayal MaTEMaTHUYECKOro aHajln3a 3aKJIaJbIBacT
OCHOBY Il YCHEIIHOTO OBJIAJICHUS 3aKOHAMHU (DU3HUKH, XUMHUHU, OHOJIOTHH,
MOHUMAaHUSI OCHOBHBIX TEHJCHIIMM Pa3BUTHUSI IKOHOMUKH U OOIIICCTBEHHOM KU3HH,
MO3BOJISIET OPUCHTHUPOBATHCS B COBPEMEHHBIX IM(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSX, YBEPEHHO HCIIOJb30BaTh MX ISl JalibHEHWIIEro oOpa3oBaHUs U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi OBiajicHUE aOCTPaKTHBIMU M JIOTHYECKH
CTPOTMMHM KOHCTPYKLIHSAMH anreOpbl MU MaTeMaTHYeCKOTO aHajliu3a pa3BUBAET
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JI0Ka3bIBATh
YTBEPKACHUS C MOMOIIBI0 MHAYKIUU U pacCcykAaTh AEAYKTUBHO, UCIIOJIb30BaTh
000011IeHHe W KOHKpeTH3aluio, abCTparupoBaHME W aHAJIOTHIO, (QopMUpYET
KpEaTUBHOE U KPUTUUYECKOE MBIIIJIEHUE.

B xone usyuyenus yyeOHOro Kypca «Anrebpa M Hadajga MaTeMaTUYECKOTO
aHanM3a» OOy4YaroIIMecs IMOJy4aloT HOBBIA OMBIT PEIICHUS TPUKIAJHBIX 3ajad,
CaMOCTOSITEJIbHOTO MOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEN pealbHbIX CHUTYalUil,
UHTEpPOpETAlMd  MOJYYEHHBIX  pPEIICHUH, 3HAKOMATCS C  MpUMEPAMU
MaTeMaTH4YeCKUX 3aKOHOMEPHOCTEM B TMpUPOAE, HAyKe U HUCKYCCTBE, C
BBIJAIOIIUMUCS MATEMATUHYECKUMU OTKPBITUSIMH U UX aBTOPAMH.

VY4eOHbIli Kypc 00JajaeT 3HAYMTEIBbHBIM BOCIUTATEIBHBIM IOTEHIIUATIOM,
KOTOpPBIN peanmu3yeTcsi Kak uepe3 yd4eOHbI wmaTepual, CHOCOOCTBYIOIIHMA
dbopMHUpPOBaHUIO HAYYHOTO MHPOBO33pPEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
NEATEeNIbHOCTH, TpeOyomel MNpOoJOKUTENbHON  KOHIIEHTpAllMd  BHHUMAaHUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 33 IOJYyYECHHBIH
pe3yibTar.

B ocHoBe Meromuku oOydeHus anrebpe W HadajaM MaTeMaTUYECKOTO
aHaJu3a JISKUT JEATeIbHOCTHBINA MPUHIIUI OOy4YEeHUS.

B crpykrype yueOHOro kypca «Anredbpa M Haudajla MaTeMaTHYECKOIo
aHaJM3a» BBIICJICHBI CIEAYIOUIUE COJIepkKaTeIbHO-MEeToquYecKkue auHuu: «Hucna
U BbIUUCieHus», «OyHKIUU U rpadukny, «YpaBHEHUS U HEpaBeHCTBa», «Hauana
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MaTeMaTHYeCKOro aHanmu3a», «MHOXecTBa © JIOTMKa». Bce OCHOBHBIC
COJIEPKATEIbHO-METOAMUECKHAE JIMHUM HM3Yy4YaloTCs Ha TMPOTSHKEHUU JBYX JIET
o0y4yeHHsT Ha YpPOBHE CpEIIHEro oO0Iiero oOpa3oBaHUsl, €CTECTBEHHO JOTMOJHSS
ApYr Apyra U MOCTENEHHO HACHIIIAsACh HOBBIMU TeMaMH W pasaenamu. JlaHHbBIH
y4eOHBI KypC SBISETCS HWHTETPAaTHBHBIM, MOCKOJIbKY OOBEAMHSIET B cebe
COJIEp)KaHUE HECKOIbKUX MaTeMaTHYeCKUX MUCHUIUIMH, TakKuX Kak anrebpa,
TPUTOHOMETPHS, MaTEeMAaTUYECKUU aHallu3, TEOPHs MHOXECTB, MaTeMaTHYecKas
noruka u apyrue. Ilo mepe Toro kak oOydaromuecs: OBIaAeBalOT BcE Oosee
IMIUPOKUM MaTEeMaTHYECKUM almnapaToM, Y HHUX MOCIEI0BaTeIbHO (OPMUPYETCS U
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MaTEMaTHUECKYI0 MOJENb peaJbHOU
CUTYaIlH, IPUMEHITH 3HAHUS, MMOIYYCHHBIC TIPU W3YYCHUH y4eOHOTO Kypca, s
pEeIIeHUsI CaMOCTOSTEIHHO CPOPMYITUPOBAHHON MaTeMaTHYECKON 3a7aduu, a 3aTeM
MHTEPIPETUPOBATH CBOI OTBET.

ConepxxarenbHO-MeTOMYEeCKas JTHHHS «YWclia W BBIYMCICHUS» 3aBepIacT
(GopMuUpOBaHUE HABBIKOB HMCIIOJIH30BAHMS JIEHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
Ha4aTo Ha YPOBHE OCHOBHOTO 001Iero oopazoBanus. Ha ypoBHe cpeaHero oo1ero
oOpa3oBaHus oco0oe BHHMaHHWE yAelseTcs (QOPMHUPOBAHHIO  HABBIKOB
paIMOHANBHBIX BBIUMCICHHUN, BKIIOYAIONIMX B CeOS MCIOIB30BaHUE PA3TMYHBIX
dopM 3amucu YWcIa, YMEHHE JelaTh NPUKUIKY, BBIOIHATH MPHOIMKEHHBIC
BBIUUCIICHUS, OIEHUBATh YHCIIOBBIC BBIPAKCHHSA, pa0dOTaTh C MaTeMaTUYCCKHMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIMMCSI MHOXKECTBAa HATYpPaNbHBIX, IIEIBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHCEN  JIOTIOJHSIOTCS  MHOYKECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM U3 OTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWMCTBEHHBIC €My CIEIU(PUYCCKUE 3aJaud W OICpaluu: JACIICHUE HaIelo,
ONEPUpPOBAHUE OCTATKAMH Ha MHOXECTBE IICJBIX YHCEN, OCOObIe CBOHCTBA
paIMOHANBHBIX M MPPAIMOHAIBHBIX YUCEN, apU(METHICCKHE ONEPAIiU, a TaKKe
U3BJICUCHUE KOPHS HATYpaJbHOW CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEI.
bnaromapss mocnenoBaTeIbHOMY pPACHIMPEHUIO KPYra HCIONb3YyEeMbIX YHCEN U
3HaKOMCTBY C BO3MOXHOCTSIMU MX NPUMEHEHHS Ul PELICHUs pa3IMyHBbIX 3a/1a4
(GopmMupyeTcsi npeAcTaBIeHUE O €IMHCTBE MATEMaTUKU KaK HayKd U €€ poid B
MOCTPOEHUU MOJIENEeH peaJlbHOTO MHpa, IMIMPOKO HCHONB3YIOTCA 00001IeHue |
KOHKpETH3aIHsl.

JIuaus «YpaBHEHUS U HEPABEHCTBa» peEaNIM3yeTCs Ha MPOTKEHUU BCEro
oOy4yeHHUs Ha YpOBHE CpEIHEro oOIIero oOpa3oBaHUs, MOCKOJIBbKY B KaXKIOM
pasgene IlporpamMmmbl TpeIyCMOTPEHO pELICHHE COOTBETCTBYIOIIMX 3anay. B
pe3ynpTaTe OOy4arompecs OBJAJACBAIOT PA3IWYHBIMH  METOJAMHU  PELICHHS
palMOHANbHBIX, HMPPALMOHAIBHBIX, [OKa3aTEeIbHBIX, JOrapupMUUECKUX U
TPUTOHOMETPUYECKUX ypaBHEHUH, HEPaBEHCTB M CHCTEM, a TakkKe 3ajad,
colepkammx mnapaMmeTpsl. [lomydeHHbIE yMEHHSI IIMPOKO HCHIOIB3YIOTCS MpPH

3



uccine0BaHul (PYHKIUMNA ¢ MOMOIIBIO MTPOU3BOJHOM, TIPU PEUICHUU MPHUKIATHBIX
3a/1a4 U 3a7a4 Ha HaXOXKJACHUE HAUOOJBIINX U HAUMEHBIINX 3HAYCHUN (DYHKIUU.
JlanHasi conepkaTesibHasi JUHUS BKJIIOYaeT B ce0s Takxke (OpMUPOBAHUE YMEHHI
BBITIOJIHATHL  pacu€Tel 1o  ¢dopmynaMm, MpeoOpa3oBaHUS  PAMOHAIBHBIX,
UPPAIMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHHM, a TaKKe BBIPAKCHUH,
collepKallluX cTerneHu W Jorapudmbl. brarogaps usyudeHuro aiareOpamveckoro
Marepuaiga MPOUCXOAUT  JajbHEHIIEe  pa3BUTHUE  AITOPUTMHYECKOTO U
a0CTPAKTHOTO MBINUICHUSI O0ydYaromuxcs, (GOPMUPYIOTCS HAaBBIKK JI€TYKTHBHBIX
paccyxjaeHudt, paboTbl C  CUMBOJBHBIMU  (opMamu,  TpeaCcTaBICHUS
3aKOHOMEPHOCTEH M 3aBHCHUMOCTEH B BHJE PAaBEHCTB M HEpPaBEHCTB. AJjrebOpa
npemiaraetr d(pQGeKTUBHbIE HWHCTPYMEHTBI [IJIi PEHICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a]a4, HArJISIAHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
SI3bIKA HAYKH.

ConepxartenbHo-MeTonnueckas JuHus «DyHKMM U rpaduKu» TECHO
nepervieTaeTcss ¢ APYTUMU JIMHUSAMU Yy4eOHOTOo Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3a4aET MOCIEA0BATENBHOCTh U3YUEHUsI MaTepuana. M3ydeHue CTeneHHoi,
MOKa3aTeIbHOM, JIOTapu(MHUIECKON U TPUTOHOMETPUUECKUX (YHKIINHI, UX CBONCTB
U rpauKoB, UCIOIb30BaHNE (QYHKIMA ISl PElICHUs 3a/1ad U3 JPYTruX y4eOHBIX
IPEAMETOB U PEANBHOMN )KM3HU TECHO CBSI3aHO KaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaKk W C pEIICHUEeM YypaBHEHUN U HepaBeHCTB. [Ipu 3Tom OojbIIOe BHHUMaHHUE
ynensiercss GOpMHUPOBAHUIO YMEHUS BhIpakaTh (HOpMYyJIaMu 3aBUCHUMOCTH MEXIY
pPa3sTUYHBIMUA BEJTUYMHAMH, HCCIEAOBATh MOJy4YeHHbIE (GYHKIHUU, CTPOUTH HX
rpaduku. MaTepua 3Toi cofepKaTeIbHON JIMHUU HAIlleJeH Ha pa3BUTHE YMCHHI
U HaBbIKOB, IO3BOJIIIOUIMX BBIPAKaTh 3aBUCHUMOCTH MEXAY BEIUYMHAMH B
pasnmuuHoON (opme: aHATMTHYECKOH, rpadudeckoil u cioBecHOW. Ero m3ydeHue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIIeHNIO 1 KOHKPETHU3AIIMHU, UCTIOJIH30BAHUIO aHAJIOTHH.

ConepxartenbHass nuHUs «Hadana maTeMaTHYeCKOTO aHalW3a» MO3BOJISET
CYILIECTBEHHO PAaCIIUPUTh KPYr Kak MaTeMaTH4YEeCKUX, TaK M MPUKIAJHBIX 33724,
JOCTYITHBIX OOYYaroIIMMCSs, TaK KaK y HUX MOSBISETCS BO3MOXKHOCTb CTPOUTH
rpaduky  CIOXKHBIX (YHKIUNA, OMPENeNsiTh WX HauOONBIINE W HANMEHBIIHNE
3HAYEHWS, BBIYHUCIATH IUIOMAAU (Guryp u oOBEMBI Ted, HAXOAWTH CKOPOCTH H
yCKOpeHus TmpoiieccoB. JlaHHasi cojepkaTenbHasi JIMHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOCHUSI MaTEMaTHUYECKHX MOJENIe peanbHbIX CUTyalui,
MO3BOJIIET HAXOJWUTh HAWJy4Ylllee pEIIeHWE B NPUKIAIHBIX, B TOM YHCIE
COIMATIbHO-2KOHOMUYECKUX, 3a/a4aX. 3HAKOMCTBO C OCHOBAMHM MAaTE€MaTHUYECKOTO
aHajgu3a CIOCOOCTBYET pa3BUTUIO a0CTPAKTHOrO, (POPMAIbHO-JIOTUYECKOTO U
KpEAaTHUBHOTO MBbIIUJICHUS, (OPMUPOBAHUIO YMEHUN paClO3HABATh MPOSBICHUS
3aKOHOB MAaTeMaTHUKH B HayKe, TEXHHKE U HCKyccTBe. OOywaromuecs: y3HarT O
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BBIJTAIOIIMXCA PE3yJIbTAaTaX, MOJYYEHHBIX B XOJE€ pPA3BUTHUA MaTEMAaTUKU Kak
HayKH, U 00 UX aBTOpax.

ConepxarenbHO-METOAUYECKAs TUHHUS «MHOXKECTBA M JIOTUKa» BKJIIOYAET B
ce0si DJIEMEHTBhl TEOPUM MHOXKECTB M MaTeMaTHYEeCKON JOTuKu. TeopeTuko-
MHOKECTBEHHBIE MTPEICTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIBHON MaTeMaTUKHU
U TpeajaraloT HamOoJiee YHUBEPCAIbHBIM SI3bIK, OOBEIUHSIOIIUNA BCE pa3elibl
MAaTEMATUKA W €€ TMPWIOKECHUN, OHU CBA3BIBAIOT pPa3HbIE MaTEMaTUYECKUE
OUCHUIUIMHBL W WX TPWIOKEHUS B e€auHoe 1enoe. IloaTomy BaxxkHO nAaTh
BO3MOXKHOCTb OOy4YaromeMycss TMOHMMaTh TEOPETHKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHOM MAaTeMaTHKUA W UCIOJb30BATh €0 JJIsl BBIPAXKEHUSI CBOUX MBICIEH.
JlpyruMm BaXHbIM TPU3HAKOM MATEMaTUKHM KaK HAyKd CJIEAYeT NPU3HATh
CBOMCTBEHHYIO €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE OMNPEACIEHHBIM
npaBujaM  [OCTPOEHUS  JOKa3aTelIbCTB.  3HAKOMCTBO  C  DJIEMEHTaMH
MAaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PA3BUTHIO JIOTMYECKOTO MBIILICHHUS
00y4Jaromuxcs, MO3BOJIIET UM CTPOUTH CBOU PACCYKJICHUSI HA OCHOBE JIOTUYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUS.

B yueOHOM Kkypce «Anrebpa W Hayajla MaTEMaTHYECKOTO aHAIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOI'O MOJEJIUPOBAHHUS, KOTOPBIE IPHU3BAHBI
CIIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TIOCTPOCHHUS MOJENeH pearbHBIX
CUTyallui, WCCJIENOBAHMUS OSTUX MOJIEJeH C TOMOIIBIO ammapara ainreOpsl U
MaTE€MAaTHYECKOTO aHaJIN3a, WHTEPIPETAlNN TOJYYEHHBIX PpEe3yJIbTaTOB. Takue
3a/1aHus BILUIETEHBI B KAXBIM U3 pa3/iesioB MPOrPAMMBI, IOCKOJIBKY BECh MaTEpUa
y4eOHOro Kypca IIUPOKO HCTOJB3YeTCA I pEelieHUs MPUKIaAHbIX 3amad. [Ipu
pEIICHUH  peajbHbIX  MPAKTHUYECKUX  3a7ad  oOydallluecss  Pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHHWE HAXOJIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIONIB30BaTh  AHAJOTHIO, 0000IaTh W  KOHKPETH3UPOBAaTH  IPOOJIEMY.
JlesiTenbHOCTE 1O  (OPMHUPOBAHUIO HABBIKOB PEIICHHUS] TMPUKIATHBIX 3a1ad
OpraHu3yeTcs B MPOIIeCce U3YUEHUs BCEX TeM yUeOHOro Kypca «Anredpa u Hayana
MAaTEMaTHYECKOr0 aHaJIN3ay.

Ha w3yuenune yueOHOro Kypca «AnreOpa W Haudajga MaTeMaTUYECKOTO
aHanuza» orBoauTcs 272 4daca: B 10 kmacce — 136 yacoB (4 vaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).



COIAEPKXAHHUE OBYYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble Tepuoauyeckue apoou. IlpumeHenue ApoOeil U MPOLEHTOB AJiA
peLIeHUs NPUKIAJHBIX 3a/1a4 U3 Pa3IMYHbIX OTPACIIEN 3HAHUN U PEAIbHOMN KU3HU.

JlelicTBUTENbHBIE uMCHa. PalMoHaNbHbIE W HUPPAUMOHAIBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMH  4YHCIaMu.  Moayib
JEUCTBUTENILHOTO YHUCia U €ro cBoicTBa. [IpuOnmxkEHHbIEe BBIYMCICHUS, TIPaBUIa
OKpYTJICHUS, MPUKUJIKA U OLICHKA pe3yIbTaTa BEIYMCICHUI.

Crenenb c uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaxoAsIed (GopMbI 3aNTUCH IEUCTBUTEIBHBIX YUCEN JJIS PEIICHUS MPAKTUUECKUX
3a7a4 U MPEJICTABICHUS JaHHbIX.

ApudmeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb € palMOHAIBHBIM TIOKa3aTeleM U €€ CBOWCTBA, CTENEHb C
NENUCTBUTEIIBHBIM MOKA3aTEJIEM.

Jlorapudm umcna. CpoiicTBa sorapudma. JlecsTuuHble W HaTypalbHbIE
Jorapu@mel.

CuHyCc, KOCHHYC, TaHI€HC, KOTAHI€HC YHCJIOBOTO apryMeHTa. ApKCHHYC,
apKKOCHHYC U apKTaHT'€HC YMCJIOBOTO apryMEHTA.

YpaBHeHUs 1 HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb
ypaBHEHUs. PaBHOCWIbHBIE YypaBHEHHS W YypaBHEHUs-clielcTBHUs. HepaBeHCTBO,
pelIeHrne HEpaBeHCTBA.

OCHOBHBIE METO/BI PEIICHUS EIBIX U IPOOHO-PAMOHATIFHBIX YPaBHEHUHN H
HEpaBEHCTB. MHOroO4YiIeHbl OT OJHOW IEpeMEHHOW. JleneHne MHOrouwieHa Ha
MHOIOWIEH ¢ ocratkoM. Teopema be3dy. MHorounensl ¢  LEIbIMU
kod(punmenramu. Teopema Buera.

[IpeoGpa3zoBaHus YUCITOBBIX BBIPAKEHUH, COJIEPIKAIINX CTETICHH W KOPHHU.

HNppaunonansHbie YpaBHEHUS. OcHOBHbIE METO/IbI peueHus
MPPALUOHAIBHBIX YPaBHCHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PEIICHUS] MOKA3aTeIbHBIX
YPaBHEHHM.

[IpeoOpazoBaHue BhIpAKEHUM, COJIEpKAITUX JTOTApUPMBI.

Jlorapudmuyeckue YpaBHEHUA. OcHOBHBIE METO/IbI pelIeHus
norapu@MUYECKUX YpaBHEHUH.



OcHoOBHBIE TPUTOHOMETPUUYECKUE (bopMyIbI. [TpeoGpazoBanue
TPUTOHOMETPUUYECKUX BBIPAKEHUMN. PellieHre TpUroHoMeTpuyeCcKuX ypaBHEHUN.

Pemienue cucreM JMHEWHBIX ypaBHEHUW. MarTpuua CHUCTEMBl JIMHEHWHBIX
ypaBHeHUM. Ornpenenurens MaTpUlbl 2X2, €ro TreOMETPUYECKHH CMBICH U
CBOMCTBA, BBIYMCIIEHUE €r0 3HAYECHUS, IPUMEHECHHUE ONPEACIIUTENS ISl PELICHUS
CHUCTEMbl JIMHEUHBIX YypaBHEHUU. PelleHue MNpUKIaIHBIX 3a4ady € IIOMOLIBIO
CUCTEMbl JIMHEWHBIX YypaBHEHUM. lccienoBanue MOCTPOCHHONM MOJAENIU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[locTpoeHne MaTeMaTUYECKUX MOJENIEW pPealbHOM CHUTYallMM C IOMOUIBIO
YpaBHEHUW W HepaBeHCTB. [IpuMeHEHHE ypaBHEHUWH W HEPABEHCTB K PELICHUIO
MaTEMaTUYECKUX 3a/lady M 3aJad U3 PA3JIUMYHbIX OOJacTe HAYKM W peaabHOU
KU3HU.

DYyHKIUH U TPaPUKHU

OyHkus, crnocoObl 3amanus (GyHKUuU. B3aumMHOo oOpaTHble (YHKIHH.
Komnosunust ¢ynkmuit. I'paduk  dyHkuun. DneMeHTapHbIe NpeoOpa3oBaHUs
rpadukoB ¢ yHKIIHA.

O6nactp ompenenaeHUs 1 MHOXKECTBO 3HaueHuM ¢yHkuumu. Hynu dyskumm.
[TpomesxyTku 3HaKkonocTossHCTBA. UETHBIE 1 HeuéTHbIe QyHKIMU. [lepuoanueckue
¢ynkiuu. TIpoMexxyTku MOHOTOHHOCTH (yHKIMH. MakCUMyMbl U MUHUMYMBI
¢ynkiuu. Haubomnpliee 1 HauMeHbllee 3HaUeHHsI PYHKIIUU Ha TIPOMEKYTKE.

JluneitHasi, KBajgpaTU4Has W JIpOOHO-NHHEHHAs (YHKIUHU. DIIEMEHTapHOEe
UCCJIEIOBAaHNE U TTOCTPOCHHE HX TPaUKOB.

CrenenHas (GyHKIMS ¢ HATYpaJIbHBIM U ILIE€JIBIM MoKkazaTeneM. E€ cBolicTBa u
rpaduk. CBoiicTBa W TrpaduKk KOpHS N-OM CTeNmeHW Kak (PYHKIUU OOpaTHOM
CTEIEHHU C HATYpaJIbHbBIM MTOKA3aTEJIEM.

[TokazarenbHass U Jorapudmuyeckas (QyHKIHH, UX CBOWCTBA U TpadHKH.
Hcnonp3oBanue rpadukoB GyHKIUN TSl peLICHUST YPaBHEHU.

TpuroHomerpudyeckass OKPYKHOCTb, OIIPEACIICHUE TPUTOHOMETPUUYECKUX
(YHKIMIA YUCIIOBOTO apryMeHTa.

QOYHKIMOHAJIBHBIE 3aBUCMMOCTH B pEaJbHBIX IIPOLIECCAX U SBICHUAX.
I'paduku peanbHBIX 3aBUCUMOCTEH.

Havajia MaTeMaTH4eCKOr0 aHAJIN3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs MOCJeHOBaTSIbHOCTEH. MeTon
MaTeMaTH4eCKON WHIYKLHAH. MoHOTOHHBIE 17§ OTpaHUYCHHBIC
IIOCJIEA0BATENBHOCTH. VICTOpHST BO3HMKHOBEHMS MAaTEMATHYECKOIO aHAIN3a Kak
aHanM3a OECKOHEYHO MaJbIX.

Apudmernyeckas U reomeTpuueckas nporpeccuu. beckoneuHo yObIBaromas
reomerpuueckas nporpeccusi. Cymma O€CKOHEYHO yOBIBAIOIICH T'€OMETPHUUYECKOMN
MPOrpeccuu. JINHENHBINA U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
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IIPOLEHTOB. Hcnonp30BaHWe TMPOrpecCUM Ui PELICHUs pPeajbHbIX 3a1ad
IIPUKJIAAHOTO XapaKkTepa.

HenpepoiBHble (QyHKUIMH W HX CBOMCTBAa. Touku pa3pbiBa. ACHMITOTHI
rpadukoB Qynkiui. CBoiicTBa (YHKUMU HENpPEephIBHBIX Ha OTpe3ke. Merton
MHTEPBAJIOB JUI1 DPELICHHUs HEpaBeHCTB. lIpuMeHeHHEe CBOMCTB HEINPEPBIBHBIX
GyHKUMN 11 peieHus 3a1ay.

[lepBas u BTOpas npousBojHble PpyHKIMHU. OnpeneneHne, reOMeTPUIECKUN U
(du3znueckuii cMbICT NPOU3BOIHON. YpaBHEHHE KacaTelIbHOU K rpaduKy (QyHKIHH.

[IpousBoanble  snemeHTapHbIX  (pyHkuui.  IlpousBomHas  cymMBbl,
POU3BEICHHUS], YACTHOTO U KOMIIO3UIIUU (DYHKIIHM.

MHosxecTBa U JIOTMKA

MHoxecTBO, ollepalMd HaJ MHOXKECTBAMU M MX CBOMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHMEe TEOPETUKO-MHOMXKECTBEHHOIO — ammapara  Juis
ONMCAaHUS DPEaJbHBIX IPOLECCOB W SBICHUW, NPU PELICHUM 3a1a4 U3 APYTUX
y4eOHBIX ITPEIMETOB.

Omnpenenenue, TeopeMa, CBOWCTBO MAaTEMaTHYECKOTO OOBEKTa, CIEJCTBUE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIC YPABHEHHUS.

11 KIJACC

Yucia 1 BHIYMCICHUA

Harypanbubie u nenble uncna. [I[puMeHeHne MPU3HAKOB JIEIMMOCTH LEIbIX
qyuces, HamOonpmui oOmui aenutens (ganee — HOJl) m HamMeHblnee oOlee
kpatHoe (nanee — HOK), ocTtaTkoB o Mmoayito, anroputMa EBkinaa st peiieHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmmnekcubie uucma. AnreOpanyeckass W TpPUTOHOMETpHUecKas (POpMBI
3aMMCH KOMIUIEKCHOTO YHcla. ApupMETHYECKHe OMNEpaMi C KOMIUIEKCHBIMU
yucinamu. M3o00pakeHue KOMIUIEKCHBIX YHCEI Ha KOOPAWHATHOM IIOCKOCTH.
®opmyna Myaspa. KopHu N-0i cTeneHu u3 KOMIUIEKCHOro uucia. [Ipumenenue
KOMIIJIEKCHBIX YHCEN IS pelieHus] (U3HUEeCKUX U TEOMETPUIECKUX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

CuctemMa U COBOKYNNHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCUIIbHbBIE
CUCTEMBI U CUCTEMBI-CIIEJICTBUSI. PABHOCHIIbHBIE HEPABEHCTRA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKHX  YpPaBHEHUW C  TOMOIIBIO
TPUTOHOMETPUUECKONU OKPYKHOCTH. PellieHre TpUroHoMeTpU4eCKUX HEPABEH CTB.

OCHOBHbIE METOJbl PEIICHMUS] TMOKAa3aTeNbHBIX U  JOrapuMUUYECKUX
HEPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.



OCHOBHBIE METOJIbl PEIICHHUS] CUCTEM U COBOKYIHOCTEH pPallMOHAIbHBIX,
MPpaLMOHAIBHBIX, TOKA3aTEIbHbIX U JOrapU(PMUYECKUX YPABHEHU.

VYpaBHEeHUs, HEPABEHCTBA U CUCTEMBI C MTApaMETpamu.

IIpumeHeHnne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3ajlad W3 Pa3JudHbIX o0JlacTell HAYKH W peaabHOU
KU3HU, HUHTEPIPETALUS MOJTYYEHHBIX PE3YIbTATOB.

DYyHKIUHN U TPAaPUKHU

I'padpux xommosunmu ¢yHkuuii. ['eomerpuyeckue o0pa3pl ypaBHEHHH U
HEPABEHCTB Ha KOOPAUHATHOM MIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U TpadUKH.

I'padpuueckne meTonbl pelieHus ypaBHEHHMH M HepaBeHCTB. ['paduueckue
METO/]Ibl peLIEHUs 3a/1a4 C MapaMeTpamu.

Ucnonb3oBanue rpadukoB (yHKIMI AJi9 HCCIEIOBAaHUSA TPOIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MPH PEUICHUU 3aJady M3 JAPYTUX YYEOHBIX
NPEIMETOB U PEAIbHOM KU3HHU.

Havana maTeMaTH4ecKOro aHaJIN3a

[IpumeHeHue mMpou3BOAHON K UCCIIEeNOBaHUIO (YHKIIMA HA MOHOTOHHOCTH M
skcTpeMyMmbl.  HaxoxaeHue  HauOoJIbIIET0 W HAMMEHBIIEro  3HAYCHUU
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHnEe NOPOW3BOAHON i1 HAXOXKACHUS HAWIY4YlIEero pEHICHUs B
OPUKIAOHBIX 3aJayax, I OIpEeleNIeHUs CKOPOCTH M YCKOpPEHUs Ipolecca,
3a1aHHOTO (HOPMYJION MJIU TPAPUKOM.

IlepBooOpa3Has, OCHOBHOE CBOMCTBO TNepBooOpa3HbiX. IlepBooOpasHbie
aneMeHTapHbIX QyHkiuil. [IpaBuna HaxoXIeHUs TEPBOOOPA3HBIX.

HNuTerpann. ['eomeTpuueckuit CMBICJI WHTETpaJA. Brruucnenue
onpenenéHHoro uHTerpana mo ¢popmyie Hetorona-JleiOnua.

[Ipumenenne wHTETpaia s HAXOXKACHHUS IUIOMIAACH IJIOCKUX (QUryp
00BEMOB T€OMETPUIECKUX TEll.

[Tpumepsl pemennii nuddepeHIMaIbHBIX ypaBHEHHN. MaTtemaThuueckoe
MOJIETIMPOBaHUE pealbHBIX IPOLECCOB C MOMOUIbI0 Au(depeHnnaIbHbIX
YPaBHEHHM.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA VYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIYBJIEHHBI YPOBEHL) HA VPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAXKAAHCKOM MO3UIIMU 00YYAIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHUHCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3TUYHBIX CTPYKTYp, SBICHUH,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI W JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUMCKON TPaXKIAHCKON MJICHTUYHOCTH, YBOXKCHHUS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
TOCTH>KEHUSIM POCCHUMCKMX MAaTEMAaTHUKOB M POCCUMCKOW MAaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE D3TUX JOCTHKEHUW B JIPYrUX HayKaX, TEXHOJOTusiX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHME JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, STUYECKOrO0 MOBEIECHHUS, CBSI3aHHOTO C MPAKTHYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKd U JAEATEIbHOCTHIO YYEHOIrO, OCO3HAaHHE
JUYHOTO BKJIA/Ia B MOCTPOCHUE YCTOMYUBOTO OYAYIIETo;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYAsl 3CTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1ay, PEIICHUN, PaCCyKICHUN, BOCTIPUHUMYHUBOCTD
K MaTEMaTUYECKUM acCIleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3n4ecKoro BOCIUTAHUSA:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHSAThH MaTeMaTH4YeCKWe 3HAHHUS B
WHTEpECcax 3I0POBOT0 U 0€30MacHOTO 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JIOPOBBIO (3I0POBOE MHUTaHWE, COAITAHCHUPOBAHHBIM PEKHM 3aHATUN H
OTIbIXa, PETyIsipHasi GU3HUecKass aKTUBHOCTD), (PU3MYECKOE COBEPIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

FOTOBHOCTh K TPYAY, OCO3HAHME LIEHHOCTU TPYJOIIO0Us, HHTEpeC K
paznuuHbiM  cepam  mpodecCUOHATBbHOW  JEATENIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHE COBEPIIATh OCO3HAHHBIA BHIOOP
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Oynymieit mnpodeccun U peanu3oBbIBaTH COOCTBEHHBIC >KU3HEHHBIC ILJIAHBI,
TOTOBHOCTh W  CIOCOOHOCTh K  MaTeMaTH4ecKoMy  OOpa3OBaHHIO W
caM000pa30BaHUI0 HA TPOTSHKEHWUW BCEH JKU3HHM, TOTOBHOCTH K AaKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTHICCKUX 3a7]a4 MAaTEeMaTHICCKOW HAIPaBIECHHOCTH;

7) 3KOJIOTHY€eCKOT0 BOCTIMTAHMS :

c(OPMHPOBAHHOCTh  JKOJOTUYECKONW KYJbTYpHl, TOHUMAHUC BIUSHUS
COIMAJTEHO-3KOHOMHYECKHUX TPOIECCOB HA COCTOSHUE MPUPOTHON W COIUATBHOM
Cpelbl, 0OCO3HAHHE TJIOOAIBHOTO XapakTepa dKOJIOTHISCKUX MTPOOIeM, OpUCHTAITN ST
Ha TPUMCHCHHEC MAaTEMaTWYCCKUX 3HAHWUW JUIA pEIICHHWs 3aaad B 00JacTH
OKpYXaromel cpeapl, IIaHUPOBAHHE TIOCTYIKOB M OICHKA WX BO3MOXKHBIX
TIOCIICJICTBUH JJIS OKPY)KAIOIICH CPEIbI;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(hOpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMCHHOMY
YPOBHIO  pa3BUTHS HAyKM W  OOIIECTBEHHOH  TPAaKTHUKW, TIOHUMAaHHE
MaTEMaTUYECKOW HAyKu Kak c(]epbl YeIOBEYSCKOH JICATEIBHOCTH, 3TalloB ¢
pPa3BUTHS W 3HAYUMOCTH JUJII PA3BUTHS ITUBWIM3AIMN, OBJIAJICHHE S3BIKOM
MaTEMaTUKH M MaTeMaTHYECKOW KyJIbTYPOH KaK CpEJICTBOM ITO3HAHHUS MUDA,
TOTOBHOCTh OCYIIECTBISITh TMPOEKTHYIO W HCCIEAOBATENbCKYIO JeSTEIbHOCTD
UHAUBUAYAIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYUIECTBEHHBIE MPU3HAKA MATEMATHYECKUX
OOBEKTOB, TMOHATHIA, OTHONICHUH MEXIy MOHATUSAMU, (OPMYIUPOBATH
OTIpEJICIICHMSI TIOHSATUH, YCTAHABIUBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAINH,
OCHOBaHUS JIJIsi 0000IIEHNS M CPABHEHUS, KPUTEPHUH MPOBOJANMOTO aHAIIN3A;

BOCIIpUHMMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBIBATH  CYXKICHUSA:
YTBEPAUTEIBHBIC U OTPHUIIATEIbHBIE, CIMHIUYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISIBJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOMCHUSIX W YTBEPXKACHUSIX, MpEJIaraTb KPUTCPUU IS
BBISIBJIEHHS] 3aKOHOMEPHOCTEW Y IPOTHUBOPEUNI;

J€JIaThb BBIBOJABI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, JI€AYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHUN, YMO3AKIIFOUEHHUI IO aHAJIOTUU;

MIPOBOJUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHUN
(OpsiMble U OT MPOTUBHOTO), BEICTpAaUBaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;
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BbIOMpaTh crnoco0 penieHUss y4yeOHOM 3ajaud (CpaBHUBAaTh HECKOJBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh Haubojee  MOAXOMAUMA ¢ YYETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3zoBble ucciienoBaTeqbckue 1eiiCTBUS:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEJOBATEIbCKUNA HMHCTPYMEHT IMO3HAHUA,
GopMynupoBaTh  BONPOCHI,  (PUKCHUpYIOIIME  MPOTUBOpEYHE,  MpodiIemy,
yCTaHABJIMBATh MCKOMOE M JIaHHOE, (POPMHUPOBATh TUIMOTE3Y, apryMEHTHUPOBATH
CBOIO MO3ULIMI0, MHEHHUE;

IPOBOAUTH CAMOCTOSATENBHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIEIOBaHHUE
[0 YCTAHOBJIEHUIO OCOOEHHOCTEW MaTeMaTUYeCcKOro o0ObEKTa, sIBICHHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEHN MEX1y O0BEKTaMHU, SIBICHUSIMU, TIPOLECCAMU;

CaMOCTOATENIbHO (POpPMYIHPOBaTH OOOOIIEHHS M BBIBOJBI O pe3yJibTaTaM
NPOBENEHHOTO  HAOIOJEHUS, MCCIENOBaHUSA, OLEHHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI;

IPOrHO3UPOBATH BO3MOKHOE pa3BUTHE IIpoliecca, a TaKXKE BBIIBUTaTh
IPEINOJIOKEHHUS O €70 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJISATh A€QUIIMTH MH(DOpMAIUK, TaHHBIX, HEOOXOMUMBIX JJIS OTBETa Ha
BOMPOC U JJIsl PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIU3UPOBATH,
CUCTEMATU3UPOBaTh U MHTEPIPETUPOBATh HHPOPMAIMIO PA3TUYHBIX BHUJIOB H
dbopm npeacTaBICHUS;

CTPYKTYpHpOBaTh HH(OpMaIMIO, MPEACTABIATh €€ B pa3IuyHbIX (opmax,
WJUTFOCTPUPOBATH TPaPUUCCKH;

OILICHUBATh HaJEKHOCTh uH(popMauu o CaMOCTOATEIHHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHbIE YHUBepPCcAJbHbIE Y4eOHbIE 1eiCTBUSA

OOmenne:

BOCIIPUHUMATH U (POPMYJTHUPOBATH CYKJICHHUS B COOTBETCTBHH C YCIOBUSIMH U
LEeJSIMU OOIIEHMs, SICHO, TOYHO, T'PaMOTHO BBIpa)kaTh CBOIO TOYKY 3PEHHUS B
YCTHBIX U TIMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHWS MO XOJy PEIICHUs 3aJlauH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTaT;

B XOJI¢ OOCYKJICHHS 3a7]aBaTh BOIPOCHI IO CYIIECTBY OOCYKTaeMOW TEMBHI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAICJICHHBIC HA ITOHWCK
pEIlIeHUs, COIMOCTABIATh CBOM CYXKJICHHUS C CYXACHUSIMU JPYTHX YYaCTHHUKOB
nvanora, oOHapyXHMBaTh Pa3jWyde W CXOJICTBO IMO3HUIIUM, B KOPPEKTHOH (opme
bopMyTupOBaTh pa3HOIIACHS, CBOM BO3PAKCHUS,
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IIPEACTABIATh PE3YJIbTAThl PEIICHUS 3a0a4M, SKCIIEPUMEHTA, MCCIEI0BAHUS,
MIPOEKTa, CaMOCTOSATEIBLHO BbIOMPATH (OpMAT BBICTYIJIEHHUS C Y4E€TOM 3ajad
IIPE3EHTALNN U OCOOCHHOCTEN ayIUTOPUH.

PerynsiTuBHBIe YHHBEPCAJIbHBIE YUeOHbIE IeiicTBUA

Camoopranusanus:

COCTaBIIATH IIJIaH, AJITOPUTM PEIICHUS 3aJ1a4H, BRIOUPATh CIIOCO0 PEIICHHS C
y4ETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATH
U KOPPEKTHPOBATh BAPUAHTHI PEIICHUN C Y4ETOM HOBOM WH(MOPMAITHH.

CaMOKOHTPOJIb, IMOIMOHAJIbHBII NHTEJJIEKT:

BJIQJICTh ~ HABbIKAMU  IO03HABATCIIBHOW  PEQUICKCHU  KaK  OCO3HAHUS
COBEPIIAEMbIX JICWCTBHA M MBICIUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB, BIAJICTh
croco0aMy CaMOIIPOBEPKH, CAMOKOHTPOJIS Tpoliecca W pe3yjbTaTa pelicHUs
MaTEMaTHUYCCKOM 3a/1a4H;

NPEIBHICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HMKHYTH IPU PEIICHUH 3aa4H,
BHOCUTBH KOPPEKTHUBBI B JICATCIBHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JAHHBIX,
HaHJCHHBIX OMINOOK, BBISIBIICHHBIX TPYAHOCTEH;

OILIEHWBATh COOTBETCTBHUE PE3YNIbTATA IEJIA U YCIOBHSIM, OOBSICHATH TPHYNHBI
JTOCTY)KCHUSI WU HEJIOCTIKCHUS PE3yJbTaTOB NEATEIbHOCTH, HAXOAUTh OIIMOKY,
JaBaTh OI[CHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAasl 1eSITETIbHOCTD:

NOHMMAaTh M WCIOJB30BaTh MPEUMYINECTBA KOMAHIHOW W WHIWBHIYaTbHOM
paboThl TIpW pelICHHW YYeOHBIX 3ajady, MPUHUMATH IeJIb COBMECTHOMN
JCSATENLHOCTH, TUIAHUPOBATh OPTaHM3AIMI0 COBMECTHOH padOThI, paclpeneiisiTh
BUJIBI pabOT, JOrOBapWBATHCS, OOCYXXJAaTh TMPOIECC W Pe3yabTaT padoTHI,
0000111aTh MHEHUS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B I'PYMIOBHIX PopMax paboTsl (0OCYXIeHUsS, 0OMEH MHEHH,
«MO3TOBbIE€ IITYPMB» W WHBIE), BBINOJHATH CBOIO YacTh pabOTHl W
KOOPJIMHUPOBATh CBOU JACHCTBUS C JPYTUMH YJICHAMU KOMAaHJbI, OIEHUBATH
KauecTBO CBOETO BKJIaJa B OOMIWN MPOMYKT MO KPUTEPHUSM, CPOPMYITUPOBAHHBIM
YY9aCTHUKAMU B3aMMO/ICHCTBHS.

HNPEAMETHBIE PE3YJIBTATBI

K konmy o0Oyuenus B 10 kjacce oOydyaroIIMiiCS MOJYYUT CIEIYIOIIHE
MpeAMETHbIE PEe3ylbTaThl MO OTJAEIBHBIM TeMaM padodeill mporpaMMbl y4eOHOTO
Kypca «Anre0pa 1 Hauajga MaTeMaTHUYE€CKOTO aHAJIN3ay:

Yncsia v BBIYMCTICHUSA:
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CBOOOJIHO OINEPUPOBATH MOHITUSMH: DPAIMOHATBHOE YHUCIIO0, OECKOHEYHas
nepuoAndecKass JApoOb, TMPOLEHTHl, HPPAlMOHATBHOE YHCJIO, MHOXKECTBa
paLMOHANBHBIX U JEUCTBUTEIIBHBIX YHCEN, MOAYJIb IEHCTBUTEILHOTO YUCTIA;

OPUMEHATh JIpoOM W MPOUEHTHl JJisg pEHICHUs NPUKIAAHBIX 3a1ad u3
Pa3IMYHBIX OTPACIIEN 3HAHUN U pEAIbHOM KU3HU,

MPUMEHATH MPUOIMKEHHBIE BBIUUCICHUS, IPABUIIA OKPYTICHUS, TPUKUIKY U
OLICHKY P€3YyJIbTaTa BEIYUCICHUN;

CBOOOJIHO OMEPUPOBATH TOHITHUEM: CTEMEHb C IEJbIM T0Ka3aTeseM,
UCIIOJIB30BATh MOAXOJAILYI0 (OPMY 3alUCU TCHUCTBUTEIBHBIX YUCET JIJISl PEIICHHUSI
MPAKTUYECKUX 3a/1a4 U IPEACTABICHUS TaHHBIX;

CBOOOJIHO OIEpUPOBATH MOHATHEM: apuPMeTHUUeCcKUuil KOpEeHb HaTypallbHOU
CTEIICHU;

CBOOOJIHO ONIEPUPOBATH MOHATUEM: CTEIIEHb C PAIIMOHAJILHBIM MTOKa3aTeleM;

CBOOOJIHO OINEPUPOBATh TMOHATHAMU: JiorapudM YHcia, JECATHUYHBIE U
HATypaJIbHBIC JIOTAPU(PMBI;

CBOOOJIHO OMEPUPOBATH MOHITHUSMU: CHUHYC, KOCHUHYC, TAHT'€HC, KOTAHTEHC
YUCIIOBOT'O apTyMEHTA;

ONEPUPOBATH MOHATUIMU: APKCUHYC, aPKKOCUHYC U apKTAaHI€HC YHCIIOBOIO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHATHIMU: TOXKJIECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCUJIbHBIC YPABHEHHUS U YPABHEHUS-CIIEACTBUS, PABHOCUJILHBIC HEPABEHCTBA,

OPUMEHSTh PAa3IMYHbIE METOJbl pEIICHUS PAIMOHAIBHBIX M JPOOHO-
pallMOHAIBHBIX YPAaBHEHHMM, IMPUMEHATh METOJ HWHTEPBAJIOB JUISl PELICHUS
HEPABEHCTB;

CBOOOJTHO ONEPHUPOBATH MOHSATUSMHU: MHOTOUYIEH OT OJHOW NEpPEeMEHHOMH,
MHOTOWJIEH C IeNbIMU KO3(p(GUIIMEHTaMH, KOPHU MHOTOYJICHA, TNPUMEHSTH
JI€JICHHE MHOTOYIEHAa Ha MHOT'OYJIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
IUISl pELLICHUs 3a]a4;

CBOOOJTHO OMEpHUPOBATH TOHATHSIMHU: CHUCTEMa JIMHEHHBIX YypPaBHECHHH,
MATpHIA, OMNPEAECHUTENb MATPULBl 2 X 2 M €ro TreOMETPUYECKUH CMBICII,
WCMOJIB30BATh CBOWCTBA ONpPEAECHUTENS 2 X 2 ISl BBIYMCJICHHS €r0 3HAYCHUS,
MPUMEHATh ONPENCIUTENIA JUISI PELNICHUS CHUCTEMbl JIMHEHMHBIX YPaBHEHU,
MOJIEJIMPOBATH PEATbHBIE CUTYAllUH C MOMOIIBIO CUCTEMBI JINHEMHBIX YPABHEHUU,
WCCIIEIOBATh IOCTPOCHHBIE MOJEIM C TMOMOIIBIO MATPULl U ONPEACITUTENEH,
MHTEPNPETUPOBATH NOJTYUYECHHBIN PE3YJIbTAT;

WCIIOJB30BaTh CBOMCTBA JIEUCTBUUA C KOpPHSAMH JJIsi TpeoOpa3oBaHUs
BBIPAKCHUU;
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BBITIOJIHATDH NIPEOOPA30BAHNS YUCIOBBIX BEIPAKCHHUM, COECPIKALIUX CTEIICHH C
palroOHAIBHBIM TIOKa3aTelNeM;

UCII0JIb30BaTh CBOMCTBa aorapupMoB LISt npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKECHUH;

CBOOOIHO OMEpUPOBATh MOHSATUSMHU: HPpPAIMOHANBHBIE, MOKAa3aTebHbIE W
JorapuMHUYECKUE YPAaBHEHUS, HAXOIUTh UX PEIICHHS C TIOMOIILI0 PAaBHOCHIIBHBIX
MIEPEX0/I0B MU OCYIIECTBIISS IPOBEPKY KOPHEH;

NPUMEHSATH OCHOBHBIE TPUTOHOMETpPUYECKHE (POPMYIBI IJIs1 MpeoOpa30oBaHHUS
TPUTOHOMETPUYCCKHUX BhIPAKECHU;

CBOOOZIHO OMEpUPOBATh TMOHITHEM: TPHUTOHOMETPUUYECKOE YpaBHEHUE,
NPUMCHATh  HEOOXOauMbIe  (GOPMYJIBl  JUIsl  PEHICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYCCKUX YPaBHCHHIA,

MOJICTMPOBATh pEajbHBbIE CHTYallMM Ha S3bIKE aireOpbl, COCTaBISITH
BBIDQKCHUS, YpaBHEHHs, HEPAaBEHCTBA II0 YCIOBUIO 3a/aud, WCCICIOBAThH
MIOCTPOEHHBIC MOJIEITN C MCIIOJIb30BaHUEM amapara aireOpsi.

DyHKIUM U TPAaPUKU:

CBOOOTHO OINEPUPOBATH MOHATHIAMU: (QYHKIIUSA, CIIOCOOBI 3aaHus (DYHKIIUH,
B3aUMHO oOpaTHble (YHKIUW, KOMIIO3UIUA (YyHKIUNA, Tpaduk QyHKIHH,
BBITIOJTHSATH AJIEMEHTApHbIE PeoOpa3oBaHus rpa@uKoB PyHKIIHIA;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: OOJACTH OMPEIEICHUS U MHOXXECTBO
3HauYeHUN QYHKIHUH, HYJIH QYHKIIUHU, TPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OIEpUPOBATh TMOHATUSMU: UYETHBIE W HEUYETHbIE (YHKIIHH,
nepuoaudeckue GyHKIMHU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBI (YHKIIUH, HAWOOJIbIlIeC W HaWMCHbIIee 3Ha4YeHHWE (QYHKIMU Ha
IPOMEKYTKE;

CBOOOJTHO OMEPUPOBATH MOHATUAMH: CTeTIEHHAs! (YHKIUA C HATYPAIbHBIM U
IeJIpIM TIOKa3aTeiaeM, IpauK CTEMeHHOW (QYHKIIMU C HATYpPaIbHBIM M IEIBIM
nmokasaresieM, rpaguk KOpHsS N-Oi cTerneHu Kak (yHKIHMH OOpaTHOW CTETNEeHH C
HATypaJIbHBIM ITOKA3aTENIEM;

OTepUpPOBATh TOHATHAMU: JUHEHHAs, KBaJpaThyHas W JIPOOHO-IMHEHHAS
(GYHKITUH, BBITIOTHATH AJIEMEHTAPHOE UCCIIEIOBAHNE U TTIOCTPOCHUE X TPAPUKOB;

CBOOOJHO OMEPHPOBATH MOHATHSAMH: TIOKa3aTellbHAsS U JorapupmMudeckas
GyHKIIMK, WX CBOWMCTBAa W TpaduKu, WCIONB30BaTh WX TpaduKu UIsl pemieHus
YpPaBHEHUN;

CBOOOJTHO OMEPUPOBATH TMOHATUSIMH: TPUTOHOMETPHYECKAST OKPYKHOCTD,
OTIpEJICIICHIE TPUTOHOMETPHUSCKUX (DYHKITHI YUCITIOBOTO apTyMEHTa,

WCIIOJIb30BaTh Trpadukn GYHKOUA IS UCCICNOBAHUS TIPOIECCOB M
3aBUCUMOCTEH TIPY PEIICHUH 3a]a4 W3 APYTHX YUeOHBIX MPEAMETOB U peabHOU
’KU3HU, BEIPAKATh (DOPMYSIaMU 3aBUCUMOCTH MEXKTY BETMUHMHAMU;
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Hauyana maTeMaTH4ecKOro aHaIM3a:

CBOOOJHO OMNEpUpPOBATh MOHATHUSIMH: apuPMeTHUecKass U TeOMETpuuecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi reoMeTprUecKasl Mporpeccus, JUHEHHbIA 1
HKCIIOHEHIMATBHBIN POCT, (OpMya CIOXKHBIX MPOLEHTOB, UMETh MPECTaBICHUE
0 KOHCTAaHTE;

UCIIOJIb30BaTh NPOrPECCUM JJisl PEHIeHUs pealbHbIX 3ajad MPHUKIaJHOrO
XapakTepa;

CBOOOJTHO OIEPUPOBATH MOHATUSIMHU: TIOCIEIOBATENBHOCTD, CIIOCOOBI 3a/1aHUs
NOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE U OrpPaHUYEHHbIE IOCJIEI0BATEIbHOCTH,
NOHMMATh OCHOBBI 3apOXKJIEHHS MaTeMaTHYEeCKOro aHaiu3a Kak aHajau3a
OCCKOHEYHO MaJIbIX;

CBOOOJTHO OMEpPUPOBATHh TMOHATHUAMH: HENpPEphIBHbIE (QPYHKIUHU, TOUYKH
paspsiBa rpaduka QyHKIUU, aCUMOTOTHI Tpaduka GyHKINHY;

CBOOOJTHO OINEPUPOBATH TOHSATHEM: (PYHKIMS, HEMpEepbIBHAs HAa OTpeE3Ke,
NPUMEHSTh CBOMCTBA HEMPEPBIBHBIX (DYHKIMIA /TS PEIICHUS 3a]1a4;

CBOOOJTHO OMEpPUPOBATH TOHATUSMM: TeEpBasi M BTOpas MPOU3BOIHBIC
byHKIIMH, KacaTeiabHas K rpaduky G yHKINH;

BBIUUCTSATh MPOU3BOJIHBIE CYMMBI, TIPOU3BEIACHUS, YaCTHOTO M KOMIIO3HUIIMH
IBYX (DYHKIIHM, 3HATH MPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

UCIIOJIb30BaTh T€OMETPUUYECKUA U (PU3UYECKHM CMBICT MPOU3BOJHON s
pelIeHus 3a1a4.

MHoxkecTBa U JIOTHKA:

CBOOOJTHO  OINEpPUPOBATh  TMOHATUAMH: MHOXECTBO, ONEpallMH  HaJ
MHOKECTBAMH,

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT JJis OMUCAHUS PeaIbHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 33124 U3 APYTUX YUYECOHBIX PEIMETOB;

cBOOO/IHO ONEPHUPOBATh TMOHATHUSAMHU: OIpEAeNeHUE, TeopeMma, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMATUYECKOT0 00BEKTA, JOKA3ATEIbCTBO, PABHOCHUIIBHBIE
ypaBHEHUS U HEPABEHCTBA.

K xonmy obOydyenuss B 11 kjacce oOyd4arouiuiicsi MOJTYYUT CIEAYIOIIHE
npeIMeTHbIE Pe3yJbTaThl MO OTIAEIbHBIM TeMaM pabouell mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hayajia MaTeMAaTUYECKOTO aHAJIN3a:

Yucia U BBIYUCIEHUS:

CBOOOZIHO OMEpUPOBaTh TMOHATHUSMHU: HATypajdbHOE U IEJ0€ YHUCIIO,
MHO’KECTBA HATYpaJbHBIX M ILENBIX YHCEJ, WCIOJb30BaTh MPHU3HAKU JEIUMOCTH
nenbix yncen, HOJl m HOK naTypanbHBIX yuceln s peuieHus 3a1ad, NPUMEHSTh
anroput™m EBKiuna;

CBOOOJHO ONEpPUPOBATH MOHATHUEM OCTAaTKa MO MOAYIIO, 3alHUChIBAThH
HaTypaJIbHbIC YUCIIAa B PA3IMYHBIX MO3UIIMOHHBIX CUCTEMaX CUMCIICHNUS;
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CBOOOJIHO OMNEpPUPOBATH MOHATUSIMU: KOMIUIEKCHOE YHCIO U MHOMXECTBO
KOMILUIEKCHBIX YHCEJI, MPEJCTaBIATh KOMILJIEKCHBIE YHWClia B alreOpandeckoil u
TPUTOHOMETPUUYECKON (popMe, BHITIOJIHITL apu(pMETUUECKUE ONepaluu ¢ HUMHU U
M300pakaTh Ha KOOPJAMHATHOM MIIOCKOCTH.

YpaBHeHUsS M HEPABEHCTBA:

CBOOOJIHO OMEPUPOBATH TMOHITUSIMU: HUppallUOHAJBHBIC, MOKAa3aTeJIbHbIE U
JorapuMuyYecKre HEPaBEHCTBA, HAXOJIUTh HUX PEIICHUS C  OMOIIbIO
PaBHOCHUJIBHBIX MEPEXOJIOB;

OCYIIECTBJIAITh OTOOP KOPHEH TMpU pPEHICHUHW TPUTOHOMETPHUUECKOTO
ypaBHEHUS;

CBOOOJIHO OIEpPUPOBATH TMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh HeoOXoaumble  (HOPMYNBl  JIJIE  PEIIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO OTNIEPUPOBATH MOHSATUSIMHU: CUCTEMa M COBOKYITHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCUJIbHBIC CUCTEMbI U CUCTEMBI-CJIEACTBUS, HAXOIUTh PEIICHUS
CHUCTEMBbI U COBOKYIMHOCTEW pallMOHAIIbHBIX, UPPAIIMOHATIBHBIX, TTOKA3aTECIbHBIX U
norapuMUYECKUX YpaBHCHUI U HEPABEHCTB,;

perarhb palMOHAJIBHBIE, VMppaluoOHaIbHbIE, II0KA3aTeJIbHBIE,
norapuMUYeCcKue U  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPaBEHCTBA,
coepKale MOIYJIU U IMapameTphl;

NPUMEHSTH rpadudecKre METOJIbI JIJIsl pellIeHUs] YPaBHEHUI U HEPAaBEHCTB, a
TaKXe 3a7a4 C IapaMeTpaMu;

MOJIETUPOBATh pEalbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTaBISATH
BBIDAXXCHMS, YPAaBHEHHUs, HEPABEHCTBA U HUX CHUCTEMBbI II0 YCJIOBHIO 3aJayu,
UCCJIEIOBATh TOCTPOCHHBIE MOJENM C HCIOJNB30BAHUEM arfmapara anreopsl,
UHTEPIIPETUPOBATH MOJIYUYEHHBIN PE3YJIbTAT.

DyHKUNH U TPAPUKH:

CTpouTh TpaduKH KOMIIO3UIMH (PYHKIIUH C TOMOIIBI0 AIEMEHTapHOTO
MCCJIEIOBAHUS U CBOWCTB KOMITO3HIINH ABYX ()YHKIIHIA,

CTpOUTh TEOMETpHUYeCKHe O0Opa3bl ypaBHEHUH W  HEPABEHCTB HAa
KOOPJIMHATHOM IIOCKOCTH;

CBOOOJTHO  OMEPUPOBATh TMOHATHSIMH: TpPaQUKA TPUTOHOMETPHUUECKHUX
dynkImii;

OPUMEHATh (PYHKUUM [JJI MOJACIHPOBAHUS M HCCIEAOBAHUSl pPealbHBIX
IIPOLIECCOB.

HayvaJyia MaTeMaTH4eCKOI0 aHAJIM3A:

WCIIOJIb30BaTh MPOU3BOAHYIO JJI UCCIEN0BaHUs (DYHKIIMM HA MOHOTOHHOCTb
1 KCTPEMYMBI;
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HaXOJUTh HauOOJbIlIee U HaUMEHbIlIEEe 3HaUeHUs (YHKLIUH HENPEPHIBHOM Ha
OTpE3KE;

MCIIOJIb30BaTh MPOU3BOJHYIO Il HAXOXKJICHHUS HAWIYYIIEro pEIIeHUs B
NPUKIAJAHBIX, B TOM YHCIE COLHUAIbHO-3KOHOMUYECKHX, 3ajayax, JJs
OINPENIENICHUs] CKOPOCTH M YCKOpPEHHMs Ipolecca, 3aJaHHOro (opmysnod wuiu
rpadukom;

CBOOOJHO OMNEpUpOBaTh MOHATUAMH: MEpBOOOpa3Has, ONpPENEIEHHBIH
MHTErpaj, HaXOAWUTh MEPBOOOPA3HbIE JIIEMEHTAPHBIX (YHKUMA M BBIYUCIATH
uHTerpan no ¢popmyne Hetorona-Jleitonuia;

HAXOAUTh IUIOMIA/IN MJIOCKUX QUTYP U O0OBEMBI TEJ C TOMOUIBIO MHTErpaa;

UMETh TMPEJCTABICHHE O MAaTeMaTHYeCKOM MOJITMPOBAHUM Ha MpPHUMEpE
cocTaBlieHUs TudPepeHInaTbHBIX YPaBHEHUH;

pemaTh NpUKIaJHbIE 3aJa4yd, B TOM YHCJE COLUUAJIbHO-3KOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBAMU MaTEMaTHUECKOT 0 aHAJIN3A.
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NPorpamMmbl Bcero Konrponbupie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
MHO3K€ECTBO ACNCTBUTEIBHBIX YHCEIL.
1 MHorounensl. PanmoHanbHble YpaBHEHHS U 24 1
HepaBeHCTBa. CHUCTEMBI JIMHEHHBIX
yYpaBHEHUU
9 Oynkunu u rpadpuku. CreneHHas GyHKIUS C 12 1
L[eIBIM TIOKa3aTesIeM
3 ApubmMeTnuecknii KOpeHb N-0if CTENEHHU. 15 1
HppaunonanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 1
YpaBHEHUS
5 Jlorapudmudeckas GyHKITUS. 18 1
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpuuecKre BbIpaXKEHUs U 99 1
ypaBHEHUS
[TocnenoBarenbHOCTH U NPOTPECCUN 10
HenpepriBubie ¢pyukiuu. [IpousBoanas 20
9 [ToBTOpenue, 060061IeHNE, cCCTeMaTH3aIUs 5 5
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0
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11 KJIACC

Ne
n/
n

HaumenoBanue
pa3jiesioB U TeM
MPOrpamMmbl

KoaudecTBO 4acoB

Bceer KoHTpoJbHBI
o e paboThI

IIpakTHyeckn
e paboThI

DJIEeKTPOHHbIE
(uudpossbie)

o0pa3zoBaTe/ibHbI

e pecypchl

HccnenoBanne
GbyHKIUH C
IIOMOIIILIO
MPOU3BOJHOM

22 1

[TepBooOpaznas u
HHTETrpaj

12 1

I'pacduku
TPUTOHOMETPUYECKU
X (pyHKUIHH.
Tpuronomerpuaecku
€ HEpaBEHCTBA

14 1

HppanmonansHsle,
MoKa3aTeabHbIe U
norapudmudeckue
HEpaBEeHCTBA

24 1

KommiekcHrle uncia

10 1

HarypansHubie u
Lenble yucna

10 1

Cucremsl
palnMOHAIBHBIX,
UppaIOHAJIbHBIX
MI0Ka3aTeNbHbIX U
norapu(pMUIECKUX
ypaBHEHUH

12 1

3azauu ¢
rnapaMeTpamMmu

16 1

IToBTOpEHME,
0000111eHHE,
CHCTEMAaTHU3alHs
3HaHUI

16 2

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

136 10
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